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(54) DIGITAL DATA RECEIVER 

(57)Abstract: 

PURPOSE: To lower the sensitivity of a data receiver to 
do dark level light and to improve the input data signal 
detection sensitivity and precision by removing a direct 
current(dc) or low-frequency current generated by a 
photodiode at the input terminal of the data receiver. 
CONSTITUTION: The peak values of the outputs Vo+ 
and Vo- of an input amplifier A1 are inputted to a 
comparing amplifier A4 through peak detecting circuits 
A2P and A2N and converted into a dc difference signal 
ICOMP. Then this signal is subtracted from an input 
signal lin to establish a dc feedback loop in a dark level 
compensator circuit 600. This loop cancels an input dark 
current together with all other dc offset signals to 
eliminate the difference output of the dc signal of the 
amplifier Al to 0. Once the circuit A2P sets IinZT/2 as a 
logical threshold value, the differential outputs of the 
amplifier Al vibrate vertically symmetrically about the 
logical threshold value. Therefore, positive and negative 
peak amplitudes and the outputs of the circuits A2P and 

A2N become uniform. Then a difference voltage to the amplifier A4 becomes 0 and the output 
of ICOMP of the amplifier A4 never vary. 




LEGAL STATUS 

[Date of request for examination] 1 1 .06.1 996 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



Kttp://wwwl 9.ipdl.jpo.go.jp/PAl /result/detail/main/wAAAe.aOmWDA40623291 7P... 2003/09/03 



Searching PAJ 



2/2 ^— V 



the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] . 2991911 

[Date of registration] 1 5.1 0.1 999 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdlJpo.go jp/PAl /result/detail/main/wAAAe.aOmWDA40623291 7P... 2003/09/03 



(l9)0*fflmT/T (J P) 



(12) ^ 



i^il-¥6-232917 



(5l)Inl.Cl« 






F I 




n0 4L 25/03 


E 


9199-5K 






1/06 


■ '•A 


72-10-5 K 






. 1/18 


. .-. L 


g298^5K 






14/04 


, Z 


4101 -5K 


















m;9¥5-306081 




(7i)sb8LV 


390035493 












(22)M1SIB 


JF« 5^0993)11^128 




■7 7 :i!ii*y<-— 










AMER I CAN TELEPHONE 




9 7 6 0 3 7 






AND TELEGRAPH COMPA 


(32)»%Q 


1992^11)^13p 






NY 


(33){s$tni±fiia 


(US) 






r^'JiJ^lKffl 10013-2412 -^-3 




















5> T> U^jX 32 








(74)f^aiA 















(54) r'i'^vwr'-^'aiia 



(57) imi] 

r 4 d c S>5:»i(8:*'.miRmi«*»ulT4. 



-3S 



— 



(2) 



t#B8V06-2329l7 



l£giiiUjA;^i$9<g|»l£lil (A|) <!:. 
nill2i!A«|5ff^S:fE^t-r5fiJ.'lJT-a (A2p. A2n) 

fii|ffi«!m-=fg;icJ:0ffitfi$n4*;j»ld cm/l£IC«5li5f L 

iitiac7^-^Hi;'jm#«-tt«-r * u -t h ( 6 2 0 > 
saffiWfliid c.mjf.A«sijia-r-5iTt«)o < u .tflfr.'Eaetaa 

CpD*. 

usscu-fcy h^aii. 

a L. (Eg: L iTj: I wiurop^nnii w 0 $ nx v» -5 yj 0 tl A. 

"Ifi6ai«lttlS-T-a (SC. SF) *»r-r43SiRJH 1 Sfi 

«... 

!Ui<l24)tfl8lzr4-1^a (A3, 6 2 0) 

T4?B 1 ©A;;j^a. tt«<8«^S:SmT«S2«)A;^^- 

- 5- IIS :^ -r s ju ;'rT=a * •sr * d c 

61liemi<0»Wi»i«rf6*--r5Bim=T^®A2p<!:. . 

*oaaKiB2(osq8(it^€5£iiir2.«»m^aA 

2.Nt. 

liSESBl 2S:tXSg2«)ffinBfS^lCl£:SUT. iWJKT'-i'A 
;b<i^©d c Sfc»l(tt>;«iStSca?5©-eS*i1lliCIB 1 ©A 

^^j^-aA^-ii^iieriTa (a^) . , 



:/jm^«.'i i -T^air J; n Silffi; nfc SCx- Mi /J (g % «: 
ilt«-r * U -t v h ^ { 6 2 0 ) i:, 

iamrimu-by h^K; (Aba) t. 

;^«f§«jKrmr4fflay'j-i: y (A6) 
mvmi\ iitjgiigi 1 &[;?n2©«5i.i»asT=©ii, 

fifiSii 'J -fe y h fi ^noes L Ttw^iib >x >i}-2p-es:»m 

, nffiESDtomqig; (SC. SF) *^ir5>l3:R«i5«2 

■ mm. . 

mJm 8 1 mI32A:^m*a8SlslWS©il5:/jq'-8;»c}^fea^r 

nzt A ;>j j&t^sfiis.'u ;'3 (i * fAjar 4 m ^'j t sr 4 
xwimm^w (A3) t. . 

fllJSd U -t I- ^-S** 6 ©iWSl 'J "t y h fl lthh 
K{l|}'jJ0*S8ST-a:€:^jlj(1:l*!!gJC-r-5f S (A3. 6 2 
0) t. 

^tcgEift-rs§(i&t;3£^T=© (Pd|) t. 

3ii|S(t^*Sfg-riai 2 a)A;'j'^a&t;7^-3'Ml:^jff *t 

i@4»88lii|!« (A|) i:! 

am 1 ««felU83f^69f (A2p) i. 
nfI325^-tS'myj(if5<Dm2«)e-f SdtS 
U A^OCnilieSLd c *ybma/SJ«£«jig«-SI5«:nn 
S!x-:?A;>j(S^*»6»0gT*-r*IB2<oe!{l{?SC-gi 
(A2N) <t:. 

A J fi ^ A< ?# L ?i v » IS3 iW St! 64 » U -T- a I C J: 0 32 ^ n 4 

©ic J: 0 32 te $ *i /i anai r- 5* m ;'j <i ^ €■ tt«-r ■& u -t 

•y hT-® (6 2 0) <»:. 

[0 0 0 n 

MTa. letcnfanicia. .^Kwii-'^^ry ht-H7'>'^' 



t*BB¥06-2329l7 



[0 0 0 21 

lianiK] (B CO ti? u -c & 4 . ife Kiffita mTn:i 03 (imoitzist) 
[0 0 0 31 C(D/5¥yiji;©i«i>. d clfiiiiP.MIiU'^Jl' 

t - H 5^- <K IC »i if fSiLfc/i t >. 

(0 0 0 41 cinicWLT, Aaid ciiS^fSiiiati. a 
fc. ■ 

(0 0 0 51 i¥iimmfW. S 0 2 5 4 5 6 Sfli. /^-X \- 
t - H X - 5- S m « ^ fl! ill -r 4 C i: (C J: 0 fW giilin * /W 

(0 0 0 61 JfaCJ:. /^y-y hx-^'tKiIfiyt/<Xifli<g-> 

x7"Aizj:oa66nTt»*. 199 2^2 

ov'— (Journal of Lightwave Technology) " . Vo 
I. 10. No. 2lcKii|iS$nfcJL-:;^ir • ^-^'(Yus 
ukc Ola)^)© r^tA'XHIiiODC- 1 C b/s A'-X h 
t-HKIftSmtSIDt-IGh/s Bursl-Modc Compaliblc Re 
ccivcr for Op( leal BusAppI icat ions) J L^'tiitm'SC 
•CJEifiesnTU-a. Ax^XT-ATti. liiI8C<0|«JJffl»i- 

II It Si to >t (3 »a ic J; 0 P5 i> iSij * nx t ^ s T ft 4 . 

(0 0 0 71 Cin^.CAXxXT^Ati. IJ(:4|i«)SlI«IC 
2-D(;>airc/j:.li'I^O^fefl-*l!iitSfi-ri. STil W.W'j^PMi. 

64. JSSA^r v Hi- 1 5 d BmODta^JU'^ 

JI/T^i|.S-L. tji^'T, gtf yhKir, - 3 5dBm(D« 

(0 0 0 8 1 33 2 (r>m-j^mi. iifaiaou— tfitass: 

"on" ii^^^±\zmt()Xm'mz " o f f IC5'->* 

itictdU^M/ito-c. u-ifii-flk'fi<jic. /i-fT.:;^** 



TS^^. »J-'lit»OTt>efiA»IC "on" ©lltSgIc 

4X^-1'-©^ a c fgt^J; 0 fciTS < ifU 0 
(.0 p 0 9 1 «oT. d c 3tU'<iKOSSatl^3;-r2)fc 
««)CDJ?it«i7-< ;U:$'iPjlf/it>(0IC«T'S!kJjigA<*4. 

ir (to ^ T © liSI HI j& W l^iSK U jg -r V -t «!: 5 . 
(00101 

(58'J)]A<fl?ytLJ:o<!i-r-5.?B5ffll ttoT. *5£'jn».H6y 

( 0 6 1 1 1 

2fi-r4d c«i^iSii)jA;>j)@'i«a8iL'iia. (tp^®h:-i'ig 

*Ba)«fem<!:aHSS--r«fi5a!8Slsl«5. &IX/X!r jr h^7«J 
•t-y Ma5tlCJt>ST2>'J-t-y l-0]lS«S:affi|-r4. 'J-fe y 

J; 0 ffitfi 5 n t W »l d c «)F. t\i \i^Li>^/ >iia WE 

(0 0 1 2 1 >^?tm(Omnm\mzJitl\ii, U-feyVlnllfS 
»i 'J -t y h is IC J: 0 miUj-r 4 m 'J -t y h EaSSft&lXiaffll 
•J -t y h 01» * RfiS-r 4 . ffl 'J -t y h IDIKI4. 82183 

nt^mmmmd c ^f^ansatiitrnzmmdcmfEti^ 

0i5t'romH-:«. >'ic/i4*-c, M!.mtzm\mn^mm-r 
4. faaii'j-t y hiasfsii. wwid cacEA<ii-r4*T 
14)^ < o tmimmmi-i. m i <D'jiiigMic*iv»T. 
■^stm<o u -fe-y h iniHiijtic 51/11 LrtMmmfm s . o 
2 5. 4 5 6 ^'c!&mLtzumm(07'ifi')i'7'-i^s.. 

(00131 m2«D3lifiM«CtetiT. .*3fi«!l1©U1:ry h 

«:iiS(v--r4J:?ic:iiRiiE$nTi>4. cinewsiifTti. 

A*7^-^m^S2m-r5fci«)©gS 1 
©A^jSrY^-rSd c «&Ma;iA:^)m'!ffiiSl£D?»i:. IS 1 « 
tti18<I^*2mr4/tis!)«?n2WA;/)<!:. »a*a38m:^«r 
YrTi d c i.'i€JigDjAyjll3<Sa?ra?»€:ftljST4. 

( 0 0 1 4 1 31 1 otr-5'*i!;iias»i»a«!aigiiUjx-3'(i 
tta)t:-i' Kill. 3iitaL. iEtc-E-::*»e.?n I toit■ 
^P^SHSr?e^lI^^■a-^.. ?B2«t:-i7 6isjjiii8iit9*ga?iiiyj 

lc-€-C*^6gS2<D2Sq«m9t5£lliSttS. gsi &l/:!5 
2 roaflSfgif llttSLT. d c Mf88gliig«a8S«3! 1 <0 
A:/jlc'>A.6n4T'-^A:Aj(3Jf®d.c 

(0 0 151 *3fii!n«CJ:ntf, 'J-t^/ KEISfttt. StftS 



(4) 



**BB¥06-2329I7 



(0 0 161 

10 0 17)01 iiH:Sffi1fiicJ:4A'-;^ h Hgll 
^9^81=265 0 2 5 4 5 e^iJIiailS (3£i9l<0«»i : "f-i 
coD7-+T-d'5^i7ti. hCDi;j»lS .. 

KicifcxEan* "wusiSRiMfa" (vref ) «:fiiS3i-r 
a. 

(0 0 1 8 1 C©lfeI!nWllU'<Jl'«. iiDW. a ciA^S 
II VREF lilf-i7A:>jfS^©i|iJg<«jki:^SP«C-t y>^f 

(0 0 191 @2H!Hg!!ft<J/iA-X h^:-- Hxi^^'il'X 
-i'A/Jt/T^-r&Jg^-C*^*. 02lCi5l»T. ^^2 0 

(0 0 2 01 01 S:#l!fl-r2). Sfflta«i4(fil«::>"a.yi!: 

8S (Al ) . Aiy!tf-:?e!Mia8 (A2 ) . 5t?'l}S194a8§ 
(A3 ) Kt/H^fb§§®8S (Ql ) m^fkiSlel 

(0 0 2 1 1 S(SI9«'A©J;5lC!W(1^r*. f-^t^U 

inSrIElliU. IQIflggAI <nmii\Wh%X£\i.. VO+-VO- 
= AVO=IinZT (CdT. ZT liAl ©il£A;>JtM 

(0 0 2 21 fflEoT. A I <ommm J](oot>(o--j3 (jf 
oT. . iEi*ojl»:;jjgfti®:p») J4t:-i'|!6!llSicJ:0 
ii->yj>i/5n. ^-LT. CPD»C32tftSna. dCD^Ii 
lg*§^6tj!iu/>c;u (I inZT /2) HAI co«JM (ft) A 
:;j'vA:/jSn4. IW< LT. iS(SM(aVREF tsssir 



<D tB A< rf ffcT -5 w <t *< » i . 
(0 0 2 3 1 ^I!llU'>CJH!af?}li. tr-d'K!n2S3>T=> 

L. cPDttAi ftr/A2 <r>mm<Dif-{7m\\9sy -{ - \' 

/'vv^JU-y€:^Xt'fl:$-tt'5t5:)ICt>0IJllSn-2). cpd 
(0 0 2 4 1 631 ©S(il«©5ty«;JC/ll>iTtt. 20(0^1 

^m^n^ti>yt/^i^ V V \i.n7.k.\zfmkmrf± l xu*. 

PKl (mi ®M(il»A^e) &l^PK2 (?g2a)jiD{gfii 
'J h P K 1 liz-^^r y h P K 2.<t 0 fc# L < 

SrW-ra. . . . . . 

(0 0 2 51 ^1 ©lElJfSTIi. :^c€/j:lR"lS<0/^ir-v h P 

K 1 Miia*<cPDic3etg$ntis. z.<r)wiYi\X'\-^^umm> 

<r>l\'Tv hPK2 ty-f X',!:i£KS'|-C$/j:</j;i. 
T. .Z.(ni,otil\T'y h»iCPD£*k«$1*-*fc4<)lC 1-5^ 
iCgl^P^PJlfinBfi (WAJi. I^2«f^^2 0 3-r7T;Sn-5. 
T 2 ) ic J: 0 5J:iiilt a n<t \it\\iU e . 

(0 0 2 61 ga3©?jf^3 1 0T^an-5±^ic. ^tm 

iSIind) 2ir;:iln(2) «2f«$nfcJt«^«yj P I & 
tXP2 icltNL. 1 in(l) lil in (2) J; 0 t)iS«^lC:A:# 

??E>3 2 oT^^anavtWTij, t-i^tfejiiasMUj 

1<0K<D I in(2) (/<;i/X 1 ) l±Hi=^^(b8»lE!l8fiQ 

(0 0 2 71 ^l^T. ISg3(D|?^3 4 0T7p$n2)J:o 

(.■S^-eirs^hTi**) . f y h 2H>ct^/.£/t;i.xi|BsB 
•s. ■ . ■ 

(0 0 2 81 >t/'(Xllli^iC*5»t-5^2(0|{!J)Sltl. IKPiJMt 

OFF (fj^tt?*., po . 10 ) toN crnc^D. 

Pon. Ion) ttfJKDPaTiXfSiaoD U-lfy-f K 
(0 0 2 9] MoT. U— !f«miiS I off (U— tfSiHV 

Miiamfig ( I ih) j:pfcfifi7jMcfat») ic^t/^r-flxW 

JZ. OF FA-f 7XA«7jnt'E>4l4. OFF4Ji 

!!8Tftt)Tt)e--F>em>»j (Pnff ) mnf.r^' 

(Pon/Poff ) li-flSfMlc. 10-2 0T*-5. 
(0 0 3 01 iEoT. A7..|-©^<<0U— tfODiSS^. Ofi 
(ifeo f f ) JtU'<;HiN Po(f ililT. N« 

U— y*©(BiaT*a. C:©JtU''<JHlflM^<DU'-if<0O 



(S) 



4$MV06-2329I7 



3tffiyilC*i»+i.Tf^Sl3!)!iAU 0 0 : i ts.0)-C, B&U'tiU 

(0 0 3 1 1 mf.<Od c1t&'S:J'itry h'r-9^mm7- 
=*^xi7 5"vTli. .lSi/.'l!M(iili I inZT /2T$>i. ZZ 

4. • 

(0 0 3 2 ) las^&^iw-r*. Bffu'<ji'mi«<Dr5FrE>T 

»i. I inZT "Vi" saiilllHKB J: 0 titf L 

5. ( I dark + I in) ZT /2 "(a" l&f1!Mfia 

Til 1 ?j!=^5 0 1 -cir»$n4J;:5iz. i 

dark< F inT*44J{i. f?^5 0 3 -T/RSnii^lC, 

ft. faiansT II 1 a. s o s a ti s i o /iSiiE 

5ti-i7tfelli8S (A2 . BX, BY . CPD) iiCSc'&Lm 
fig*iS54d)fci3(iiS)aiT»4. lll;>jJ«lt(s8§l±A3 ic^JST 

4. /^tr y hisiiiB'j-b-v hcas* (utT rij-t v hftassj 

ttio) 6 2 Olix-^'My y hRnot:->ti4l.l5ag3> 

rr Si <t fl: fig ic o t » T li T3ii T ail «citt(iri-r 4 . 
(0 0 3 41 u -t: y h i»figii& e- i7 mmmmzitm 
iiixiio, t:-i7e«;i'.a?n>x>itS:^iyi;j*ojn«isic 

.-tfDft*ti-i. y hODl^fFj (02iOT2) IC 

i^ii. ^.t>'j-t-:/>nnw®fgic. isitzui&pmm mx 

)imtRm" (Da r c om) lalifS (y'JT>yAI 

T/MfBifHiiSe 1 osr&ti) ic J; 0 jiiiCEa ns. 

(0 0 3 SI ."ll,'!;U'^;l/Mia3S** (Darcom) OilSSSli I in 
©teJ^ifiKX:^jf3^ ( I comp) i»»«a8arL. -f-LT. 

<bJ:plC. t;-i7BiJUasltn«S (A2P. A2N) I±. 

(0 0 3 6 ) Pif U'^JUMfR?." (Dare om) l!il^8 

c om|2li«»6 0 oa. X-;j»9*i8»8AI , iEtT-d/^sM'.ag 
A2P. ftt:-i;fiijill88A2N. lt«ft?l*H8S A4 fcJit^D- 
>'X7.7-/<»U5'I- P I A^b/iS. t^,'l'.8SA2Plit$)*ffiaSAI 
<0TI-:MJ:^J<0tr-i'(i3«:-!*^>y'J >yT4. fefelli8SA2Nli 

iflifjasAi oDti,'u;»j«)tf-i?iia«t>->-?^'j>i»'-r*. 



(0 0 3 7 ) JfllSiSAI OMSilUS/j (VOfliJiDfVO-) 
©fciftlC. ir:*iJ:tXa.tf-be8.'U3SA2P&t^A2NllRi; 

*<|fi|.l-.r2)l aA:A:»iJS«i ((«Atf. @5c3!)TH2) © 
2|i5^lcS5L.l>36iii!Mffi«:-try h-T-SfcttlC. e!U{[lg2Pia 
ttl^wSSAI tJtlcHUHSn*. 
(0 0 3 8] Dare om(n|ieS6 0 Otl. bf-^fiiilUSS 
IlDSSI (A2P. A2N) ©X'^J* h^W^tt* *TICT?.. tf 

-i^ee.'iigsn >-r>-y-©Aimp?nnic J: 0 "Fiaicw^an 
/oSiMMi&ieuH-cia. e-i^esiiigsiiiisss (a2p. a2N) 
a m -f "HJJ * *i r 4 e-^ -y- > 'J > 5^ rasa <t: u T <i-=ni 

ai »/i4tmii?Ba^^ii-u ^-roiAiu, A2P&D?A2Naiji . 

(0 0 3 9) A2?&LfA2mi\\J}\i?>.:hm& I inCDfttJi] 
iS£fi3E!!(l*i6lf#r5*«, TE-ca. Biin«:IBi*lc:-r-5fc 
«)IC, c:ne,rol8:f.gi&Sc3£8ft€: "dc" I darkmiStDf 
^. i£^T. A2P&o:A2Na. iaWSSSAI ©iF.&t/MiU 

(0 0 4 0) fg7ic5"va*i^)J:oic, cnbwe-i'te 
jiias}U;'j (votfc±i/vo-) a. ^immmmmi- 

a. t:-2'*fe»r,8SA2P. A2Ntijy)a. muzHf^-^xrm 

7 0 1 ©*i^©f6JEriL"^>Hci:0*;SnaJ:plcil.i^-r 
*A<. afiJB? 0 2aflftU''^iU*7-t y hiB^(Om£T\Z 
te»t-2>Jil;'jA=A2P-A2N$r7p-r. A4 llD-zV 

X7-^>^t-*filC/j:oT. cnS: "d cifi^^" 
( I comp) iC^Jftf -6. 

(0 0 4 1 J "d c lg» - f?g ( I comp) \t?<Jj{S^ I 
int)^'^Unt£hi>. Vt-oX. dc (S/l^afSllifta) 7 
^- \rn -jO)\'—-f1i'ili arc omftiisae 0 0rtlc«asi 
* tta. COiP-T'a, ftkCD^TiOd c -^V^v hfg^ 

(^fea(0;i«li«tSc:t7-t y hmtf) <*:«lcA;'jD£f*aa5 

(I dark) ^mi-^^Zt\Z^*y. A I ©dc (Sfcli 
(ttJ^KSc) (ifeJ©|gJi>j|ll:^j4ikkaiiIMlctfair-ra. 

(0 0 4 21 filiiE©J;^/i-t©ft!J®5|-7t"y Hl^a. 

i0*a8SAi ©iii>>]Votfcj:txvo-*feat:-^'e!mgSA 

2PXaA2N*»e>5E<liaia-5. D-ztX "7 ^U^' L P I 
a. Da r c om7^- H/1yi'Jt-'7'*3!c5e(fca*. 
* Ac. OS u '^c ; Us «5 © Si/j €: ¥ f k T 2) © I c fS i o . 
(0 0 4 3 ) ir.t:-i7ti!}l{8SA2PlCj;CISBJjl!IS9«i*< I In 
ZT /2 t LTaKIC«giianfc4JS. Al (DmShttiii 

u^mamoij-.rizmmuzmmn. iieot. iE*ij: 

CXMtf-J'rolS^SaiiJlfT^-S. KrsT. A2PRt/A2N 
©ill:;)t)l^Sf-C*2.. »?<UT. 19ta8SA4 -^©igSUj« 
rua-tfOT^O. ^-WiSX. ltfei»9te8SA4 ©U'JjiCfc 

(t^ I cunip©n:ai:©j£mia£<3S^i£LiCci^. cna@7 



(6) 



«*BB¥0B-2329I7 



(0 0 4 4) Hiss, D a r c o i-nl£!ia 6 0 0 itW,Wt&k 

^mmziia\z'ti>. Dare omlHl!».6 0 O(0igii:«t 

t;A2Nro@^lCJ:0AEfi$n5, IEbf-;5'«tMia§A2PA{ 
?HiE(iST*4iS^. ^igir:/iiSiJF'EiailSA<tliliin. -f-© 

cniii«id<iSiijyj7>yAi MUjm (vot- 

(0 0 4 51 i;-^BJIUa8A2P2fetXA2N*<IIU 

A I mJjai^y-t y \' tLXti'.m-i-i). z.o)X-5Ui^m 

H. (Sxi^i'JU&tlO^fctil fflJ54:3Ea£L*<^T» 
tf-i'eiU!SSA2P&tXA2N*«iF.«li-C*0. M 

•s.- 

H(D.1?ItKt)#i(;F.L.Jttl». iglC. Da r c o mIeliJS 6 0 0 
H .-t « S«*V A :^ h iKD (£ jjt i!c 8155* S: »» 

[0 0 4 71 e-J'efem3gA2Pj&£^A2N 

-i?tfem8gA2P&[;:A2mi|fdtfi/j:lHlSfftS:filIfllb, 
pgfiS/j:A-^T8)li(nr-5®T. :iF:e-^«a!8SA2P®il>)f^ 

l!flL/<£At'E>Sii)II-rs, TSCTMUCgiiJJ-ricfcoJC. 

$s{i-r^/bi6(D(tff:jiifiiftgt£^(;iiiii-:-r^. 

(0 0 4 81 h 7y + >y©iESSfai«:iffi*«)*fc»<)lC. tf 
-i7e5UJ8gli3a«A2P©l'l{S}»J(ffiAWC»@;'cSnfc. EIUC 

7- (Vin-Vb ) /VinlSl/ (1+A) T3bi>. Z. 

Z.V. nnscAiitQiwasAz wB8;u-yf"n?,r$)0. vin 

2itXV0 tiA2 . BX . BY StXCPDj4»e>i4 e-d^fi^ 

jisaso A /jkixmi r * i . c © x ^ - apifs a o 

(OXy-^&>b\zr^:h-iJHi.. gas (c.T^snsj;-^/^^ 
-d'KllJgS«C'>a©filfrf*ifliAr4C<i:T*i. A= 1 
+ RI /R2 (DOi^. »|lCh7 v+>i^X7-d<^3;-$ 



(0 0 4 91 ?5 2waeiG»±. tr-d^fifelHS^^- - hVC y 

i';u-7'©^rL'ffi*^5*<)4fe*6ici&0An6hrc. fa i 

€r#l!HT4. tf-d^BsMSaSSrilDbTA I 

onr.Ml^jj4»e?l$U'.L. -e-©B^. Al (OMA}'j'>^Ki«? 

)\'-:ftfiizm-o:)i]i-^ifi-)i'ii<mX:ti>ztfi(-£^^-v& 

(0 0 5 0] LH^L. *i>ic<. c:ro;^-y|*^lc^3;-E-<D 
^lu®^^a®3^?->»^A<?f^J:•r^>. (WAif. ai &i>'a2 © 

ie>*aaS5l?-^U&o:A I ®A;'jsl«'-JI/nti:d<(fFr5:TS. ffi 
IC. BX ©SBJUjffifnliilhmil'hSUcDT: Siag^^-^l'S: 
SfeSi ft S It S * -»S A # n >x > 1t C PD*<!k:-sl^T? 

(0 0 5 1 1 ^JSm-Cli. CPD$tHBX (DJiS. y^'m 
S<jffiJA©<S/tiA>«:lt AT 4 <t IC J: 0 3c'xL'i!liS:¥S«64. . 
&tWC<. {fiI»*10ASl+«:Jaj^Tt>. tr-i/<jiiilJ3§<D 

- f B5.'l 18S<0 IS© Aftm W (61 -^j SriSlR L /J ft nif & b 

i»t)©ts<3n4. e-i»«4masA2p»±(i) jfc«xn : 
(2) ce-^d^e/i* 2 mm<D=E- hwp ^©HnA^TsyjfiJ 

(0 0 5 2 1 ^mt- H<0^&. lft4»aSA2 icWT^jT. 
AVj«ftA;>jJ; 0 At < , lr3S«tttf-i'*fe/l}8S3 

>-9- c PD'-v© ycm S: 4? > fcf > y T * t «c J; 0 Kit^-r 

.4 . 3fc« t - K Tli , ra Ki (i " 7. (s I c»y) ftj ;£ " T * 

(00 5 31 (SiHi'^^HTIi. mmT^A2 iznr^lfLii 
Mtmaifi (BY 0'<-X1Bog) *if8iili-4<DlCiJMEH- 

(0 0 5 41 ifi:'Ai£«i»i. la 8 iZfj^Sn* J: -3 IC. 3fem h 

^^i^x^'Bx i:mmzAnuiti9im\n?iti:S£mr^ 

c:<hlcj;0|i^±$n5). cn»J. RP0M:tXCP()lcJ;OIS 

mm3fcffli»*«-:«. .0 8«c*ii.»TJtHa3SA5 *sj:o:?iE«h 

IT3Z88 1 0 €:i<JATSC<hlCj; Ollifasn 
4. 7.Jl.-y-X^|iil«S8 1 0»i. HfllSBW^'Ua/n/jU 

■ itimcpDtytmr-s. 

(0 0 5 51 L*»L. »t*ltl5?SA5 '\®A;^Jli. A2 ©A 
yj(CBaLT(^|J*MC:t7-fe v h Sn* (VOFF ) . tlEo 

T. A:/jvot<!:ffilfim:/j VOUT to) 

pn©ig/i<Asv»«ft. -r^t^DS. >voFF 



(7) 



«B8¥06-2329r7 



"ON" c.PDicsi;i&$nfc«rn*<fit3fffi® 

VOFF rtlcm-eMBr^t. 7^)\^-:/~7.9Ui^8 1 0 
li "OFF" Sn. ^-LT. iHt;-^B!IIJ3SI94gggA2 

w ^ fiiiw A" ?i T c PD £ ¥ (9i-r 5 $ T ycmr •5 . 

[0 0 5 6] ttoT, XJU-y-^^0WS8 1 Oli. la 
iiSA^i^mt- Hc04J^!llC*4ttJ^MC<0*.. "ON" iKm 
T*5. IcIKSTiqX'V^:-- K-ci&5ia&. X;l'-:/-X:? 

uma 1 o« "OFF" <xs&-c*o. ^-wi'iie. 

[0 0 5 71 'J-t v hr'ilKft 

e4llS8fs0»8A2P&c;A2N©P5-A-t t)i)|i#lCi^a!«C^« 
0 : 1(P1/P2) STS^/i-Sx-^'-'^yy h (PK 

1. PK2) li. rfMnnra (T2) , WAtf. 4t*"yh 

NIPn (Cntt3 0Mb7*-3'ia5?«)«&. »1 30ns. 

c 0 0 5 8 ) ma *#!!«-r u -t y f a«ftia, itiiiiw 

U-t v h "Ifi^F'lliftS 2 0 CJ-fe ^ l-m ^id^e 'J-ty h "f 

mm r} «:^eii:-r ) i: . u -t v h btmmn a a o ( & e 
himipms 3 o«iiie-j'*feiiJ8SA2PiciHLT©*ia 

[0 0 5 9] 'J-t-y hfiilSfSfi. itift. Miff. "f5> 

z/"M&m. m;iiirirj*i±i^cMos/TTLA;;jL"<;u 

[0 0 6 01 ;b 1 o>\piv\i-u$>i>mmt. tr-i'^^jiis^ 
>x>t^cPD«r^l^^l^<sfc•^^^.i!fc•tz*l!«*fcli^» 5 vt'T 

) ,LA^-B^tLtj.\,^. 3}2®wrj;T^st.'Jtffn. tr- 
m) *<i!fi).ittc "OF F" snniitn»f/j:e<H'»ro-e. 

jai^iifiif0JIC-r tr- eiUSilSlrilWJ A2Prt©*JJ«|/W T 

[0 0 6 1 1 'J-ty hnnRSi'i'ictf-i»fife|i.sie-fc«0i» . 

(rutins «!i*aSSA2 *iJ;t/A5 ) ^ "OFF" $ 
irUlo*,, J«mSA6 ) «: "OFF" S-t*-4tJ6»C. 

h nn w ' I ' lyi tfi sss flfi 5g »c aifl T 4 © ic t, Hi fii $ * I 

$ J; i/:c m o s /t t l a;/) u '^^Hi 
[00621 'J-fe^/h 8 3 0 »a^<0 J: o CClftfl-: 



-r^. itii2it94a8SA6 iicpDi::r:iitti$.n-6m;.E$M{je£s 

PD^ettSifti. li!}lSAE««6mteVDIS li2e:PSB!sl*l!ilia 
(0 0 6 31 lil8ro5fiJatZJ:0A;jx-:$'A<^<am 

T ^jpf.^i apSAiiijA;>jia*«§gAi ©3tr--cft 

1>*<. .?E2eii&A2i«tr-Ji'^JB880!!SA2 ©at-T 

WimXl'z^X^R 1 »imiiaD(»S:KAIi.©JI',yj8 4 0(C 
»LXPm^tii>. ) IDIS li^liSlc^c^u®. u>x 

-yjc±sprfBni5i««i^.</<£»tntf/iieJitu. $ htm 
ntf. zi>7'>itcPD»iyhJi5tct2«icttm-r2>-c*5 

■5. . ■ 

[0 0 6 41 mmz. lQ«a3gA6 ©|il!9liil£{lt/j:ttmS; 

[0 0 6 51 5 >:/iafiEttia 8 <D 'J -t V h :/a -y 8 
2 oiiio tTtjns. cwrfoayo y i7iiij-t > hA:>j 

««timS * "ON" *iJ;tX"OFF" $iti. Z.iX 
it. 'J-fe y hA^(g^*«?fttU/j:l»ifi&tC. 'J-t yhit 
«pi««8 3 0©«yjifl8»iaS:li'Mc-r4Ci<t:«cJ;om:/J 

[0 0 6 61 09 ICli. ^ 1 @ a>iV:fT{i-ifi<OE>iHSiCfn 

U-t y h*tSR!l)f»8 3 0. 8 5 0. 'J "t y H1=©JfsJ?S 8 
2 0. WSSffitpAii. A2lKt/lfilnR 1 . RZifir 
i>. 1^9 ICiil^T/i^Lfc'J-ty MolSfSS 3 0. 8 5 0 

«. ma i^imLxmmLitmc.m^im^^-c^fSii 

[0 0 6 7 1 mn'Mmmmrii. 'j-t y hAtmieiiffijim 
imm&8 5 0 <b»ii»i(%ii>]ie«8 3 o&SLtsri>. . mm 

IBlHllffimiC'J-fe y h*i«lDlM*fl!;H-r4ttl^, 4i«mi« 

jfiiiDis ^'ai'\^mm.m\z(S^mLmiiniuc,u{.K > ai 
sjmfeisfs 8 5 0 muiKohm^^ffi s 3 o tR^aiiciyiftj-r 

S. (UL. molVOUT tVDIS (Dig/)<:t7-fey hmiJiV 
OFFI$£i^/<i:ltntfm£t:%l£0%8 5 O^H&mi^tlU\,^. 

[0 0 6 8 1 iasuj^fnt^^. aiAtai£Di*8 5 olix-f 

•y5"SC I DIS2lzl4«ininL. =i>x>-y-CPD 

6«fc«*-tt4. VOIIT JiVOIS J:Ot>A*V»®"C. Wlii 

miDiiffis 3 ofcitijiuj^na. ttox. vout d'vDis + 



(8) 



t*BB¥0(i-2329l7 



V0FFIJ:Ot):Act(r«4!^. ffliii[m@S« 8 5 0 
iti,. I DIS2I1 1 OlS J:0«jia7S»IZ:;K:$t^W-C, I DISZ 
(0 0 6 91 mtEVOUT *<(8;TU. -€-LT, VDIS + V 

oFFiiziiL/cb. misaiDiJfsa s oiin>5^>-y-cPD*^ 

■ifflr/gjfiS I DIS2S:<i'JffiiT?.. ffllSimij=!iai8 3 0 

/S:ntA<zi>x>ii-CPD^ilt«L. JSifiT. -SnZSSlC^ 

> h a-ju-r 4 c t *«T # i ttmaa * isaitr 4 . ai» . 
aieiifs t aiiAimitoK <& efmr s c t ic j; 0 . u -t ^ > 

(2) a>x>.1tCPD€mgiO!)*IEEVDIS.lC*TS«)TJE 
lifi izAJta -t*- 5 C i: A< T t « . 

(0 0 7 0] (a«yJ/x^^•v fliAtmiHias 
8 5 p«±<ffi»nsn/jir». M<LT, •j-tr'vhttmra 
Hiii. ®$*ii««i:r:«3>hD-ju®niiiiiM;S:tfil!tic-r 

li>7'>-!*-CPDSr:g'.ja!. lEtgtCiSimS tf-5 C 

,T#-5. ii!5t>it«iiJlfi£»i. a-|-~l!cBiM b/ s (D«®|ffl(C 

ic ij -t y h T ^ 4 J; -3 »c-r 4 . 

(0 0 7 1 1 3>r >itcPD©si^*4mso:<o3aai©n-: 

i;iWX:>Jfi^SSI<HSr«S'^JC«l 0 0:1 Jcri d t St'TT 

filler^), r/ii^t,. mcKin oo(i5a± 

(0 0 7 21 mmmJji:^-ri>Y-v>7.^ >\^-y>7. 
yj 7 > y A I s: r^'r i^f )^^- 9 smtaro^/iE 

i8A3 lim-©A:Aj€:#r-r-5. letc. C0DJ:-5/i*Jfi!i6 
t$TH. ^hr-d'tJ.'MSfiAZNtJ. BX , BY fcJ:t/BZ . 

(0 0 7 31 a:oT. <!!»tU8§ A2NJ4. (iiflSB©'i6JSMT 

fe<ii s nfc ft e- i7 min €5%-r /a^cafn^t o o u 5 ) 

a/ha)]!**rffi'M^'<JI/tlOH«:5Efl£T«. C:®«&. 
\iSl^^)l^y± y h«. A2N«),'l',:/J<5:Ba(*lijiaSAll<OH', 

'^;Hat|*«iS:if:ELncv»«34S8SAI Jl? :/J J: 0 ytSj ^ ii 

(0 0 7 41 Jt$«»«4^gSA'l fe!lJ3SA2N)4» 



3SA\ ^?<tltsrii,miz. I in*^6«»*Zitt»i«3n 

4 d c mi)S I conip€:!(B<l£f2). 

(0 0 7 51 jUJC. *=reijljl4ti«tB8SAI S:h5>X-<> 

tr- >xi9*g2SA^ 6 mff.iW'isgg'vst ser •& C t ir J; 
0. (ffii«A;'3fg^j:o ttfL5) mmxJimmzj:*:) 

(0.0 7 61 CCDJ:o/j:tflriKli. 3te^mgSPOI€E3 8® 

.^m-:fayt> 8 6 0 *5j;t;8 7 0T?7nSnAcC'!lSi!STia}ft 

•r-s. cco«&. mtF-jiavREFnad c-'N'-f TxmrnT* 

0. WnEiEVS ttX:/jffiJUfs4T*a. "^^D u/i? S 6 o 
*J J:c; 8 7 0 W<OI5biSK Z imiietaSS A I S: h 7 >;^-f 

(0 0 7 7 1 c:c:-ClttfJHLfe3lll!®{f^T»a. 7 d i/lulSfS 
>''a vi7H5^ilSlCfi3*0«)ECKy- EC 
l-y- hS:f3)miC2EiCLfct>(D©HnA^T*4. ECL 

y- h ummma- k t c nic«s< x = •> 5- - 7 =1 □ t 
tt^tt^mLi!>^^xu\>^ii<: <i-»wicjii«f>csr.ajT*a. 

(0 0 7 81 A/jJtl'Biag. ;it:>3iai|ggs. e-i^^sJUaSA 
2P*iJ;EXA2N, t9*a3§A5 *iJ:tXA6 . &mmmmA 

i\i6jizfA2\itikmms!fmso 254 5 e^waiiw/it' 
icinfses nt0!{8*/in»4 c t ic J: 0 -tt d t*« 

(0 0 7 91 nil3d©ite]!ieiyTllAW*-7miai2lif8K{fi 

(0 0 8 01 WAff. >'>J3>. iJ'joi^atm^tzit't 

5<i-5fc«<)lC-t-®<|ll®ei*OlElS»'b0!ilI-r4 i «!:A<T# 
-5. 

(0 0 8 1 1 IE«C. *5Ei!»lS:A'-;^ ht- KTiljA^^n 

Lfc*<, ■^5J'Fl»lH!!fe2fl<J/ix-5'tci£S:fiHnT4->^7" 
A»C*it>Tt)SMflI/r|-r4C.td<T^i. >li5E<{n{E:7tfi 

(0 0 8 2 1 

m\sio)x.hmiz\iitini>^^7'-sApmi^t)^^uj^ 
mmm, mi8ii®i«!iaaoD»2> ■mu^ji'" ^tfa^ictts^ 



(9) 



t$Ba¥06-2329l7 



0 . xJi7'-smy'im\\(oi&&ikmHmii^^mizi!iu.t 
m 1 J *03i*.iTri5 0 2 5 4 5 6 ^iiyiaiisncBBjjisn 

i'iwj p ) s:/T:-rt*fi:ta-c* -5. 
ik-ai\im^inmm)i:i?i-rteim^-v$,i>. "tu2" ii 

(13 2 1 

. ■/ — ^- — ^ . 



Ml. »2 I / 




VJilllL^^ 



rui-<D t:- i7 aiijis©tti.iiBS:.T^-r-*:5£'!i«DSff »<o»ai 
nn.>e>n4*s«fiynB5. o 2 5. 4 s 6 ^©ttiHttw 

CO / 'C-X H t - H Sfl l«!a«S © a y T * 4 . 

6 0 0 Beu"<jnfi(a8g[gi« 

.6 10 T3^3''x-< :^.WSil£Dl» 

6 2 0 U-t-:/ hlHl!S 

8 ) 0 X)V-y-7.9^n 

8 2 0 ij-t v HilflEjiasa 

8 3 0 81IJ6misl!8< 

8 5 0 8li4«lEJ?» 

. •■ 




» MUIL 

M bl b2 U b4 bS bS 



(10) 



4$ra¥06-2329l7 



mi] 



im4] 



.r 




/ N. 




To^ I 'wr Ion 



[»5] 



I 



SOI 



«>2 



4-14 

TH> tt rbFtfEg j?/,!i:.-::: : 



raz 



3000C0000C:; 



i:P : UN 



juirni 



SOI 



\ 



303 



SOS 



IHI 

m 



(II) 



«fBI¥06-2329l7 



[@6] 




4 



7 yry -f rHffigiga 



610 



600 



>2 



620. 



1 @Sfi 



(12) 



«Fffl¥0fi-2329l7 



[08] 



/ 




(13) 



t$BB¥06-2329l7 




215 . . 65. 



